Summary. Rats 
Introduction
Peters (1952) found that fluoroacetate is converted in vivo to fluorocitrate, a potent inhibitor of the tricarboxylic acid cycle enzyme c/s-aconitase. This inhibition produces an accumulation of citrate and often a reduction in the energy available to the cell since the ability to phosphorylate is diminished.
Previous studies have shown that fluoroacetate produces tubular degeneration and elevated citrate levels in the testis (Mazzanti, Lopez & Berti, 1965) , moderate histological change with significant citrate accumulation in the kidney (McDowell, 1972) and little histological change or citrate accumulation in the liver (Buffa, Guarriera-Bobyleva & Pasquali-Ronchetti, 1972) . These results were obtained with various dosing regimens and rat strains and were designed to study the toxic effects on individual organ systems. It was therefore considered that an integrative study of some effects of fluoroacetate on the testis, kidney, and liver of the rat could be of value. In this study, non-lethal concentrations were chosen in an effort to reduce the degenerative processes and to unmask possible changes hidden by a rapid and violent death.
Materials and Methods
Male Sprague-Dawley rats (Blue Spruce Farm, Inc., Altamont, New York) weighing [165] [166] [167] [168] [169] [170] [171] [172] [173] [174] [175] [176] [177] [178] [179] [180] (Calbiochem, LaJolla, California) in the drinking water at concentrations of 20 (Group 1), 6-6 (Group 2) and 2-2 (Group 3) p.p.m. for [1] [2] [3] [4] [5] [6] [7] Fig. 1 ) primarily in the late stages (stages X-XIV) but also often in the early stages (I-V); depletion of late spermatids in these same stages (I-V, X-XIV) (PI. 1 , Fig.  2) ; giant cells formed of early round spermatids (PI. 1, Fig. 3 ) primarily in the early stages, and of spermatocytes (PI. 1, Fig. 4 Fig. 6 ), although many tubules were still markedly atrophie. (Miller & Phillips, 1955) . Similar results were seen in the present experiment. In our experience the testis was the organ most vulnerable to fluoroacetate poisoning: there was marked citrate accumulation, depression of ATP levels, and weight, while little change was seen in the liver or kidney. The elevated testicular citrate levels are evidence of fluorocitrate-mediated inhibition of cis-aconitase.
The degree of inhibition appears to be dose dependent since the highest concentration of fluoro¬ acetate in the drinking water produced the earliest and greatest increase in citrate.
The depression of testicular ATP levels may indicate that the tricarboxylic acid cycle was sufficiently inhibited to prevent adequate production of ATP, which in turn may contribute to the testicular damage.
The decline in testicular weights is associated with the loss of testicular cellular elements and tubular volume. Testicular degeneration associated with aliphatic fluorine-containing compounds was first described by Mazzanti et al (1964) in experiments with fluoroacetamide. In these and subsequent experiments using fluoroacetate, Mazzanti et al (1965) (Paul, Paul, Kopko, Bender & Everett, 1953; Uematsu, 1966; Husain, Seth & Chandra, 1976 
